Structural and transport property alterations of the lung capillary endothelium in diabetes.
There are reports that lung function is altered in diabetes mellitus. Since data are limited concerning the structural--functional correlates in hyperglycemic animals, we designed experiments to assess: (i) whether hyperglycemia induces changes in the structure of the lung capillary endothelial cells (EC), and (ii) the effect of advanced glycation endproducts of albumin (AGE-Alb) on EC. Experiments were conducted on mice and hamsters rendered diabetics by streptozotocin (D-STZ) injection; age-matched animals were used as controls (C). The structure of EC, and the interaction of EC with AGE-Alb adsorbed to 5 nm colloidal gold (AGE-Alb.Au) were examined by electron microscopy; the uptake and cellular distribution of [125I]-AGE-Alb were investigated by spectrometry and autoradiography. The results showed that, compared to C group, in D-STZ animals the alveolar capillary EC exhibited: (i) an uneven distribution of the anionic sites exposed by the luminal plasmalemma, (ii) a metabolicaly active phenotype, (iii) a thickened basal lamina provided with focal nodules, similar in density and distribution to those found in the glomerular basal lamina in diabetes; in addition, (iv) a narrowed or collapsed lumen was found in approximately 30% of the capillaries. The functional alterations of lung EC in diabetes consisted in increased uptake of intravascularly infused [125I]-AGE-Alb and enhanced transcytosis and endocytosis of AGE-Alb.Au. The fusion of plasmalemmal vesicles, and opening of the interendothelial junctions observed, may account for the increased permeability of the alveolar capillary EC. This study asserts that hyperglycemia affects the structure and functional properties of the alveolar capillary EC, and suggests the existence of microangiopathic alterations in diabetic lung.